Failure to myristoylate the alpha subunit of Gz is correlated with an inhibition of palmitoylation and membrane attachment, but has no affect on phosphorylation by protein kinase C.
The alpha subunit of the GTP-binding regulatory protein Gz has been shown to be a substrate for N-myristoylation, palmitoylation, and protein kinase C-catalyzed phosphorylation. In the present study, we used an NH2-terminal Gly-->Ala mutation to examine the relevance of myristoylation to phosphorylation and anchorage. 293 cells were transfected with cDNA encoding the normal or mutant form of alpha z. Normal alpha z was myristoylated and stably anchored, as assessed by biosynthetic labeling and sedimentation with membrane following cell lysis. The mutant form of alpha z was not myristoylated and was found predominantly (70-90%) in the cytosol. These distributions were corroborated by immunofluorescence microscopy. Thus, the NH2-terminal glycine of alpha z appears critical for both myristoylation and anchorage. The effects of the Gly-->Ala mutation, however, were not confined to these two events. Significantly, the mutation also prevented palmitoylation, which presumably occurs at Cys3 in the normal subunit. Therefore, it cannot be concluded that myristoylation alone is sufficient for anchorage. The protein kinase C-catalyzed phosphorylation of alpha z was demonstrated previously to occur near to the NH2 terminus, raising the possibility of an effect of phosphorylation on anchorage or, conversely, an effect of myristoylation and/or palmitoylation on phosphorylation. The phosphorylation induced in 293 cells with phorbol 12-myristate 13-acetate, however, had little impact on anchorage. Moreover, the mutant (and thus cytosolic) form of alpha z was as good a substrate for phosphorylation as the normal subunit. The fact that myristoylation occurs in cells containing alpha z normally, as well as the fact that phosphorylation does not influence anchorage, was confirmed with mouse anterior pituitary AtT-20 and rat basophilic RBL-2H3 cells. These results demonstrate: 1) that mutagenesis of the glycine needed for myristoylation of alpha z also inhibits palmitoylation, 2) that the resultant lack of myristoylation and/or palmitoylation does not support anchorage, and 3) that neither myristoylation, palmitoylation, nor anchorage is required for phosphorylation.